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Des riptlon 

[0001] The present invention relates to a total hyglen 
water - pneumatic system applicable on dental appara- 
tus. 

[0002] In the sector for the development of dental ap- 
paratus, one of the most important elements, if not the 
very "heart" of the apparatus, is the water - pneumatic 
system which, as regards the water circuit, supplies the 
Instruments (handpieces and rinsing tumbler with water 
or physiological solution) and simple units, such as a 
cuspidor, with rinsing water and, as regards the pneu- 
matic circuit, the activation of instruments (see hand- 
pieces with air spray, cooling air and driving air). 
[0003] Over time and with both increased hygiene re- 
quirements and the technical "delicacy" of the instru- 
ments on such dental units, solutions were sought to al- 
low not just the safe and lasting operation of such cir- 
cuits, but also the guarantee of maintaining the system 
tubes in a highly "aseptic" condition both during and be- 
tween treatment sessions. 

[0004] To confirm this, starting with a circuit structure 
which envisages a first main branch for the supply of 
water from the mains, and a second main branch for the 
supply of compressed air from an outside source (com- 
pressor), each having a plurality of branches which give 
onto the said instruments or accessories, various sys- 
tems have been studied, their concept differentiated 
even according to their object, inherent in methods and 
apparatus designed to improve the functionality and dis- 
infection of the circuits, or part of them. 
[0005] In the case of the water circuit, for example, 
there are two disinfection philosophies which envisage 
the physical addition of equipment to the said basic 
structure of the circuit, one having continuous cycle and 
the other intermittent: in publications DE - 3.028.550 and 
DE - 3.611.329 an attempt is made to overcome this 
problem using apparatus which include a liquid disin- 
fectant container connected to liquid disinfectant dosing 
means inside the tubes which supply fluid to the instru- 
ments on the dental unit, so as to supply the water circuit 
with disinfected water according to the quantity of water 
required by the instruments. In contrast, the solutions 
which envisage the use of intermittent disinfection/ster- 
ilisation, as illustrated in publications EP - 111.249 and 
EP - 317.521 (the latter filed by the Applicant named 
herein), these solutions envisage the cut-off of the water 
supply from the mains and, by means of "dedicated" 
branching with an independent tank, the infeed of ster- 
ilising liquid into the watertubes which supply the hand- 
pieces; after a given time, set according to the quality 
of the disinfection/sterilisation required and the specifi- 
cations of the liquid, the circuit is reopened and emptied 
of the now polluted sterilising liquid. 
[0006] A further solution designed to increase the lev- 
el of hygiene within the water circuit, is described in pub- 
lication EP - 368.818, in which th instrum nts supply 
branch has a continuous water drain which can keep th 



wat r In constant movement, avoiding any stagnation 
within the circuit. 

[0007] Docum nt DE-U-8907473 shows a steriliza- 
tion device for dental apparatus, which comprises: 

- a water supply line for supplying the instruments of 
the dental apparatus; 

- an air supply line, which is provided with an infeed 
connected to a compressed air source and an out- 

10 feed connected to the dental apparatus; 

- a plurality of handpieces connected to the water 
supply line and to the air supply line; such hand- 
pieces are used by the dentist for treating the pa- 
tients' teeth; 

is - cut-off means connected to the handpieces for con- 
trolling the flow of water and air in said handpieces; 

- a tank with a disinfection unit which is provided for 
disinfecting the water which is supplied to the hand- 
pieces; the tank is connected to the water mains by 

20 means of a conduit; 

- a pump for allowing the flow of water in the water 
supply line; 

- a water heating unit for increasing the water tem- 
perature when necessary, placed downstream of 

25 the tank with the disinfection unit; 

- a control unit connected with the cut-off means, the 
disinfection unit, the pump and the heating unit for 
controlling the different elements of the device and 
allowing / blocking the flow of water and air accord- 

30 ing to the requirements of the dentist. 



[0008] All of the afore-mentioned solutions were de- 
signed for the water circuit of a dental unit. Systems de- 
signed to obtain the same maximum hygiene during 
35 treatment sessions and transitory operation are also 
known for the pneumatic circuit. 
[0009] One such solution is described in EP - 
042.267, where an element for the activation of the 
spray system on the handpieces is connected to an ex- 
40 temal control element (e.g.: a foot pedal) with a timer 
system so that each time the handpiece is picked up 
from, used and replaced on a tablet, a control valve is 
automatically opened and a cleaning jet of spray air is 
blown through the tube in the handpiece. 
45 [0010] Another element for the improvement of the 
constant hygiene of the pneumatic circuit consists of a 
filter positioned on the said circuit and which retains par- 
ticles of liquid, that is to say, the condensation which 
forms in the compressed air from the source. 
so [0011] All of the above-mentioned solutions are de- 
signed to obtain maximum hygiene in the said circuits, 
but are included substantially in a construction context 
for the existing circuits. Therefore, there are currently 
no water - pneumatic circuits whose design already in- 
55 dudes all of the solutions which, with the passage of 
time, have been invented in order to obtain both maxi- 
mum hygi n in the circuits and a real and complete iso- 
th rmicity and isotonicity of the fluids which they supply 
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to the instrum nts. 

[0012] The object of the present invention is, there- 
fore, to create a water - pn umatic circuit, applicable on 
dental apparatus, which provides maximum hygiene, 
isothermicity and/or isotonicity of the fluids and which 
envisages a structure complete with all disinfectant, 
sterilising and protective equipment for dental surgeon 
and patient, but at the same time maintains a lasting 
high level of performance. 

[001 3 J The tech n ical f eatu res of the present invention , 
in accordance with the aforesaid objects, are clearly il- 
lustrated in the claims herein, and the advantages of the 
said features are more clearly described in the detailed 
description below, with reference to the accompanying 
drawings, which illustrate an embodiment by way of ex- 
ample only, and in which: 

figure 1 is a schematic view of the lines of a water 
- pneumatic circuit disclosed on dental apparatus; 
figure 2 is a schematic view with some parts cut 
away to better illustrate others, of a detaii of a pair 
of fitter elements which are part of the circuit shown 
in figure 1 . 

[001 4] With reference to the accompanying drawings, 
and especially figure 1 , the water - pneumatic circuit dis- 
closed is applied on dental apparatus, such as dental 
units. 

[0015] This circuit includes a line 1 for the supply of 
water and a line 1 1 for the supply of air: the water supply 
line 1 is connected at one end to drinking water mains 
2 and, at the other end, to the dental unit; here the line 
"forks" into a first branch 3 which supplies a series of 
instruments 4 of the dental apparatus, including a plu- 
rality of handpieces (shown here schematically, being 
of the known type, for example, a syringe 5a, a turbine 
5b, a micromotor 5c, etc.), and a tube 6 which supplies 
a rinsing tumbler 7, and a second branch 8 supplying 
equipment 9, here in particular a cuspidor 29; the infeed 
of the air supply line 11 is connected to a source 12 of 
compressed air (a known compressor 30) and the out- 
feed is connected to the dental unit; in this case, the line 
1 1 separates into a plurality of third branches 13 which 
distribute the air where required, that is to say, a branch 
which supplies air as the driving fluid, labelled 13c, one 
as spray fluid 13a, and one as service fluid 13b; a fourth, 
independent, branch 13d may be provided, whose func- 
tion is described later in this text. 
[0016] The branch 13b which supplies service air is 
connected to both first water cut-off means 10 on the 
handpieces 5, so as to obtain the water supply when 
required, and to second air cut-off means 14, again on 
the handpieces 5, which allow the air flow, from branch- 
es 13a and 13c, when required by the dental surgeon 
using the handpieces. The first and second means 10 
and 1 4 consist of pneumatic control "ON - OFF" valves, 
that is to say, valves which keep the circuit to which they 
ar applied open or closed (oth rvalv softhistyp are 



illustrated below, being applied over almost the entir 
circuit). 

[0017] The line 1 also comprises: a first disinfection 
and softening unit 15, a second water heating unit 16, 

s a third anti-stagnation unit 1 7, a fourth intermittent cycle 
disinfection/sterilising unit 19 and a fifth unit 22 which 
supplies physiological solution to the handpieces 5. 
[001 8] The air supply line 1 1 comprises a sixth air filter 
unit 23, whilst a seventh unit 24 is provided for the con- 

10 trol of both lines 1 and 1 1 , the aforementioned units and 
first and second valve means 10 and 14. 
[001 9] Following the order indicated above, and spec- 
ifying that the direction of air and water flow is shown by 
the arrows F and F1 , the first disinfection and softening 

is unit 1 5 is positioned on the first branch 3 which supplies 
the instruments 4 of the dental apparatus and is up- 
stream of the instruments. This first unit 15 has a con- 
tinuous action on the instruments 4 by continuously dis- 
solving a solid product according to the requirements of 

20 the individual instruments. More specifically, the first unit 
15 is provided upstream of a sub-branch 3a and 3b of 
the first branch, 3a supplying the handpieces 5, and 3b 
supplying the tube leadingto the rinsing tumbler 7; these 
sub-branches 3a and 3b branch off from the second 

25 heating unit 16 before supplying the instruments 4 so 
that the water passes through them at a controlled tem- 
perature, that is to say, a constant temperature suited 
to the patient's body temperature. 
[0020] Returning to the first unit 1 5, it essentially con- 

30 slsts of a container 31 for a replaceable cartridge 32 of 
the solid product (the basic elements being, for exam- 
ple, a calcium and magnesium sequestrant and an ac- 
tive chlorine-based disinfectant), preferably powdered, 
which is mixed with the water when the latter is required; 

35 for disinfection and removal of scale, the product may 
be dosed in the water according to and In proportion to 
the water flow required by at least one of the instruments 
4 activated: this system is designed to continuously dis- 
infect and to keep disinfected (and free of scale) the first 

40 supply branch 3 and the tubes relative to the instrument 
4 activated by mixing the sterilising product with the wa- 
ter as it is drawn from the mains 2. 
[0021] As already indicated, the second water heating 
unit 16 is positioned downstream of the first unit 15 and 

45 supplies the instruments 4 of the dental apparatus with 
water at an ideal temperature, suited to the patient's 
body temperature; the second unit 16 includes a disin- 
fected water container 33 with heating means 34 (for 
example, a heating element) which allows the water 

so temperature to be increased or maintained within the 
container 33. Obviously, the activation or exclusion of 
the heating element 34 is controlled by the seventh con- 
trol unit 24 according to the dental surgeon's require- 
ments. 

55 [0022] As visible in figure 1, and as already men- 
tioned, the sub-branches 3a and 3b which supply the 
handpieces 5 and rinsing tumbler 7 branch off from the 
first branch 3 at th container 33. Also, a further branch 
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8a, with relative cut-off valve 39 for th s lection of cold 
water for th rinsing tumbler 7 starts upstream of the 
container 33. Th selection of coid or heat d water 
(valves 38 of branch 3b and 39 of branch 8a) is control- 
led by the said seventh unit 24 which maintains the last 
setting made by the dental surgeon. 
[0023] The third anti-stagnation unit 17 is also on the 
first branch 3, but is downstream of the instruments 4 of 
the dental apparatus; this third unit 17 is connected to 
a main drain, labelled 18 in figure 1, on the apparatus 
so as to allow the outflow of a small amount of water to 
the main drain 18. This outflow of water occurs when 
the dental unit Is switched on, to avoid water remaining 
in the water supply branch 3. 

[0024] The third unit 1 7 substantially includes a water 
cut-off means 35 located along the first branch 3 (down- 
stream of the handpieces 5) which can be activated us- 
ing the seventh unit 24 and a constriction 36 (maintained 
in the open configuration) in the portion of tube which 
gives onto the main drain 18 to allow a controlled, ad- 
justable outflow of water. 

[0025] The continuous passage of water at a control- 
led temperature can also be used to keep the syringe 
5a at a temperature as close as possible to that of the 
water supplied to the patient: to do this (and so eliminate 
temperature changes) a by-pass diverting the first 
branch 3a within the syringe body was created, then re- 
turned to normal by a drainage tube 26 again giving onto 
the first branch 3. This structure of the syringe 5a makes 
it an integral part of the first branch 3, thanks to the con- 
nection of the drainage tube 26 to the first branch 3a 
which extends to the other handpieces and, above all, 
to the main drain 1 8: in this way, when the dental unit is 
switched on, in the third anti-stagnation unit 17 along 
the first branch 3 there is a continuous flow of water at 
a constant temperature within the syringe 5a. 
[0026] The fourth unit 1 9 for the intermittent cycle dis- 
infection/sterilisation of the handpieces 5 is positioned 
on the first water supply branch 3, downstream of the 
first unit 15. This fourth unit essentially includes a tank 
20 containing a sterilising liquid which can be supplied 
from outside the dental unit, a supply circuit 21 inde- 
pendent or partially independent of the first 3, branching 
off from the tank 20 and leading to each of the hand- 
pieces 5, then joining up with the first branch 3, by 
means of the said first cut-off means 1 0. In the solution 
illustrated in figure 1, the circuit has as many sub- 
branches 40 as there are handpieces present to be ster- 
ilised; each sub-branch 40 has its own cut-off valve 41 
downstream of those labelled 10 which are ordinary 
valves for cutting off the fluid from the first branch 3. The 
fourth disinfection/sterilising unit 19 is activated when 
the dental unit pauses and disinfects or sterilises only 
those zones of the first branch 3 downstream of the said 
first cut-off valves 1 0. During the sterilising cycle phase, 
the handpieces 5 are placed inside a tank 25 (shown to 
the right of the handpieces in figure 1) which both sup- 
ports the handpieces and contains the now pollut d 



sterilising liquid, and rinsing liquid during the last phas 
of the sterilising cycle. 

[0027] Obviously, th fourth unit 19 has a relativ cut- 
off valve 45 opened only when required by the system, 

5 so as not to \nterfer with the flow of water from the first 
branch 3 (again, ail controlled by the seventh unit 24). 
[0028] The phase at the end of the sterilising cycle 
comprises rinsing of the independent supply circuit 21 
and the sub-branches 40, as well as those parts of the 

to handpieces 5 sterilised; this phase is implemented by 
means of a sub-branch 43 for the supply of disinfected 
water which substantially branches off from the first unit 
15 until it reaches the circuit 21 from where, by the ac- 
tivation of a valve 44, the disinfected water flows in (in 

15 turn closing the circuit 21 upstream with valve 45). Al- 
ternatively, the afore-mentioned independent air branch 
13d can be used to remove the polluted liquid; this 
branch 13d extends inside the syringe 5a (to which it 
supplies air), and also branches onto all of the other 

20 handpieces 5 at the said valves 41 for cutting off the 
disinfectant - sterilising liquid: the tubes in the handpiec- 
es 5 may, therefore, be cleaned using disinfected water 
or air. 

[0029] The fifth unit 22 is designed to supply the first 

25 branch 3 with a physiological solution forthe handpieces 
5, and where the liquid in question is an isotonic solution 
(i.e.: having equal "osmotic" pressure) relative to the pa- 
tient's blood. The fifth unit 22 supplies the handpieces 
through its outfeed at the first branch 3 upstream of the 

so handpieces 5; to supply the physiological solution, the 
fifth unit 22 consists of a container 46 for the said liquid 
connected to a second independent circuit 47 which 
gives directly onto the first water supply branch 3 and 
whose opening and closure is controlled by a corre- 

35 sponding first cut-off valve 48 in the second circuit 47, 
and a second cut-off valve 49 in the first branch 3 which 
allows the water flow from the first unit 1 5 to be blocked, 
so as to avoid interference with the flow of the physio- 
logical solution. 

40 [0030] If the physiological solution is used in the first 
branch 3, the third anti-stagnation unit 17 is closed by 
the activation of a closing configuration for the cut-off 
valve 35: when the dental surgeon selects the physio- 
logical solution supply function, the first valve 48 is 

45 opened and the second valve 49 is closed on the first 
branch 3, so that the physiological solution flows 
through the first branch 3. The water still present in the 
first branch 3 flows towards the main drain 1 6, since the 
cut-off valve 35 is still open and, after a given time (which 

so may vary between approximately 5 and 15 seconds), 
the said valve 35 is closed. This avoids a water - phys- 
iological solution changeover interval in the handpieces 
5, that is to say, the handpieces 5 are supplied with phys- 
iological solution within a very short period of time. 

55 [0031 ] As regards the air supply line 1 1 , the said sixth 
air filter unit 23 is positioned on the line 1 1 upstream of 
the third branches 13a, 13b and 13c which distribute the 
air. This sixth unit 23 consists (see also figure 2) of two 
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filter lements 27 and 28 which can be removed from 
the line and are position d one after the oth r on the 
same supply line 11 : the first, labelled 27, is of th so- 
called "coalescent" type, that is to say, it retains any liq- 
uids suspended in the air which passes through it (for 
example, condensate or traces of oil from the compres- 
sor etc.), whilst the second, labelled 28, filters out the 
bacterial impurities present in the air which flows 
through it. 

[0032] More precisely, the first filter element 27 con- 
sists of an internal tube 50 which forces the airflow (see 
arrows F2) through a first filter 51 , housed in a special 
body 52, and to exit the filter in a "drier" state, returning 
to the supply line 1 1 . Thus, the first filter 51 absorbs the 
liquids suspended in the air flow, which then collect at 
the bottom of the body 52. 

[0033] The second filter element 28 also consists of 
a second filter 53, housed in a second body 54; in this 
case, the air entering (see arrow F3) from the supply 
line 11 flows over the exterior of the second filter 53, the 
bacteria-free air then exiting the filter directly into the 
supply line 1 1 and going on to the various third branches 
13a 13b, 13c and 13d. The latter filter 53 can be re- 
moved and sterilised in an autoclave so that it can be 
reused with maximum hygiene. 
[0034] The seventh unit 24, which In the latest dental 
units consists substantially of a microprocessor 55 with 
a plurality of sensors 56 (here shown schematically only, 
with the lines connecting them to the supply lines 1 and 
11) which control both the afore-mentioned first and 
second cut-off valves 10 and 14, and all of the afore- 
mentioned units and is positioned on the dental unit so 
that the dental surgeon can activate it using selection 
systems which are not Illustrated. The microprocessor 
55 is also connected to the water and air supply lines 1 
and 11 and their relative branches 3, 8 and 13: in this 
way the microprocessor 55 can select and activate one 
or more of the said units 1 5, 1 6, 1 7, 1 9 and 22, depend- 
ing on requirements. 

[0035] A circuit with this structure, therefore, allows 
the supply of fluids in a dental unit particularly suited to 
the object for which the said dental unit was designed. 
[0036] The particular and complete equipment of the 
water circuit means that the dental surgeon can always 
supply continuously disinfected water (thanks to the first 
disinfection unit) which has a constant temperature, 
suited to the object (thanks to the second unit). Moreo- 
ver depending on the situation, it is always possible to 
select a physiological solution, so that the fluid to be sup- 
plied is isotonic in particular pathological situations and 
during treatment sessions (thanks to the fifth unit). 
[0037] In addition to the above, the water supply line, 
the relative branches and handpieces are constantly 
kept extremely hygienic thanks to the fourth unit which 
allows a "strong" disinfection/sterilisation, and to the 
possibility of maintaining a constant flow of water within 
the tubes, thus avoiding any stagnation, that is to say, 
the creation of zones with th risk of the formation of 
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bacteria. 

[0038] To complete th picture of such circuits, the 
double filt r barrier should be mentioned, which allows 
the pneumatic line to be supplied with an airflow (both 
operating and service) which Is perfectly "controlled" 
both from the point of view of undesired solids and the 
point of view of hygiene. 

[0039] In other words, this is a water - pneumatic cir- 
cuit all parts of which are expressly designed to guaran- 
tee a high level of safety, hygiene for the patient and 
dental surgeon, and operating flexibility which allows the 
supply of the fluid suited to the object, aseptic and iso- 
tonic, and having the ideal constant temperature for 
medical requirements, allowing optimum results. 
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A total hygiene water - pneumatic system, in partic- 
ular applicable on dental apparatus, comprising: 

- a water supply line (1 ), one end being connect- 
able to water mains (2), and the other to the 
said apparatus by means of a first branch (3) 
adapted for supplying a series of instruments 
(4) for the dental apparatus including a plurality 
of handpieces (5) and a tube (6) adapted for 
supplying a rinsing tumbler (7), and a second 
branch (8) supplying equipment (9); there being 
first cut-off means (10) for the said water at 
least on the said handpieces (5) so as to allow 
the supply of water when required; 

- an air supply line (1 1 ), the infeed being connect- 
ed to a compressed air so urce (1 2) and the out- 
feed to the said apparatus, that is to say, a plu- 
rality of third branches (13) for the distribution 
of the air at least as driving fluid (13c), spray 
fluid (13a) and service fluid (13b); second cut- 
off means (14) for the air being provided at least 
on the said handpieces (5) so as to allow the 
supply of air when required, 

- afirst disinfection and softening unit (15) forthe 
said water, positioned on the first branch (3) 
adapted for supplying the instruments (4) of the 
dental apparatus, upstream of the instruments, 
and having a continuous action on the said in- 
struments (4) by continuously dissolving a solid 
product, depending on the individual require- 
ments of the instruments; 

- a second water heating unit (16) positioned 
downstream of the first unit (15), that is to say, 
on the first branch (3), and adapted for supply- 
ing the instruments (4) of the dental apparatus 
with water at a constant temperature suited to 
the patient's body temperature; 

- a third anti-stagnation unit (17) for the water, 
positioned on the first branch (3), downstream 
of the instruments (4) of the dental apparatus, 



5 



EP 0 734 692 B1 



10 



10 



15 



20 



and being connected to a main drain (18) on 
the said apparatus so that, at least wh n th 
apparatus is switched on, ther is a controlled 
flow of the said water to the main drain (1 8); 

- a fourth intermittent cycle disinfection / sterili- 
sation unit (19)forthe handpieces (5) including 
a tank (20) containing a disinfectant /sterilising 
liquid, an independent supply circuit (21) 
branching off from the said tank (20) and giving 
onto each of the handpieces (5) through the 
said first cut-off means (1 0) ; 

- a fifth unit (22) adapted for supplying a physio- 
logical solution isotonic with the patient's blood 
circulation to the handpieces (5), supplying 
said handpieces through Its outfeed at the first 
branch (3) upstream of the handpieces (5); 

- a sixth filter unit (23), positioned on the air sup- 
ply line (11), upstream of the third supply 
branches (13); 

- aseventh unit (24) forthe control of the first (10) 
and second (14) cut-off means and the afore- 
mentioned units (15, 17, 19, 22), positioned on 
the apparatus, and being connected to the wa- 
ter and air supply lines (1, 11) and relative 
branches (3, 8, 13) so as to allow the selection 
and relative activation of one or more of the 
units (15, 17,19, 22). 

2. The system according to claim 1 , characterised In 
that the first disinfection and softening unit (1 5) for 
the water is provided upstream of two branches (3a, 
3b) of the first branch (3), respectively supplying the 
handpieces (5) and the tube (6) which in turn sup- 
plies the rinsing tumbler (7). 

3. The system according to claim 1 , characterised In 
that the fourth intermittent cycle disinfection / ster- 
ilisation unit (19) comprises a tank (25) containing 
the sterilising liquid as well as a rinsing liquid which 
flushes through the handpieces (5) at the end of the 
disinfection / sterilisation cycle; the tank (25) also 
supporting the handpieces (5) during execution of 
the sterilisation cycle. 

4. The system according to claim 1 , in which the hand- 
pieces (5) are a dental syringe (5a) with first water 
cut-off means (1 0) and a drainage tube (26) relative 
to the water supply line (1 ) , that is to say, positioned 
in the first branch (3), characterised in that the 
third anti-stagnation unit (17) forthe water is posi- 
tioned on the first branch (3) downstream of the sy- 
ringe (5a), that is to say, in contact with the drain 
(1 8), so that the first water supply branch (3) is con- 
nected with the main drain (1 8) and so that the water 
flows constantly through the syringe (5a). 

5. The syst m according to claim 1 , characterised In 
that the sixth filter unit (23) consists of two remov- 



able filter I ments (27, 28), position doneafterthe 
oth r on the supply lin (11), the first (27) filt ring 
out particl s of liquids suspended in th air which 
flows through it, and the second (28) filtering out 
bacterial impurities present in the air flowing 
through it. 

6. The system according to claim 5, characterised In 
that the second filter elements (28) can be sterilised 
in an autoclave. 

7. System according to claim 1 characterised in that 
the feeding unit (22) comprises: 

a container (46) for the physiological solution; 
a second circuit (47) for connecting the contain- 
er (46) to the first water supply branch (3); 
a first cut-off valve (48) placed in said second 
circuit (47) for controlling opening and closure 
of the second circuit (47); 
a second cut-off valve (49) placed in the first 
branch (3) downstream of the disinfection and 
softening unit (15) for allowing the water flow 
from said disinfection and softening unit (15) to 
25 be blocked. 

8. System according to claim 7 characterized In that 
it also comprises a water cut-off means (35) placed 
upstream of the anti-stagnation unit (17) at least for 
blocking the physiological liquid flow to the anti- 
stagnation unit (17). 
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9. System according to claim 8 characterized in that 
said control unit (24) comprises a microcomputer 
35 (55) adapted for controlling the first cut-off valve 
(48), the second cut-off valve (49) and the third cut- 
off valve (35), said microcomputer (55) closing said 
second cut-off valve (49) and, after a predefined 
time, said third cut-off valve (35) upon the opening 
40 of said first cut-off valve (48). 



PatentansprGche 

45 1. Ein total hygienisches wasserpneumatisches Sy- 
stem, verwendbar insbesondere in zahnarztlichen 
Geraten, enthaltend: 

- eine Zufiihrieitung (1) fur Wasser, von welcher 
so ein Ende an das Wassernetz (2) anschliessbar 

ist und das andere an die genannten Gerate mit 
Hilfe einer ersten Zweigleitung (3), geeignet 
zum Speisen einer Reihe von Instrumenten (4) 
der zahnarztlichen Gerate, einschliesslich ei- 
55 ner Anzahl von Handstukken (5) und einer Lei- 

tung (6), die zum Speisen eines Spulbechers 
(7) vorgesehen ist, und einer zweiten, die Vor- 
richtung (9) speisenden L itung (8); wobei er- 
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ste Absperrmittel (1 0) ftir das genannte Wasser 
wenigstens an den g nannten Handstucken (5) 
vorhanden sind, urn die Wasserzufuhr zu eriau- 
ben, wenn sie erforderfich ist; 
eine Zuf tihrleitung (1 1 ) ftir Luft, deren Eingang 5 
an eine Druckiuftquelte (12) angeschlossen ist 
und deren Ausgang an die genannten Gerate, 
das heisst dutch eine Anzahl von dritten Ab- 
zweigungen (13) zum Verteilen der Luft wenig- 
stens als Antriebsluft (13c), als Sprtihlutt (13a) 10 
und als Betriebsluft (13b); wobei zweite Ab- 
sperrmittel (14) ftir die Luft wenigstens an den 
genannten Handstucken (5) vorgesehen sind, 
um die Luftzufuhr zu erlauben, wenn sie erfor- 
deriich ist; is 
eine erste Desinfektions- und Enthartungsein- 
heit (15) fur das genannte Wasser, angeordnet 
an der zum Speisen der Instrumente (4) der 
zahnarztlichen Gerate bestimmten ersten 
Zweigieitung (3), und zwar stromaufwarts der 20 
Instrumente, welche eine kontinuierliche Wir- 
kung auf die genannten Instrumente (4) austibt, 
und zwar durch ein standiges Losen eines fe- 
sten Produktes, das von den individuellen An- 
forderungen durch die Instrumente abhangt; 25 
eine zweite Wasserheizeinheit (16), positio- 
niert stromabwarts der ersten Einheit (15), das 
heisst an der ersten Zweigieitung (3) und dazu 
bestimmt, die Instrumente (4) der zahnarztli- 
chen Gerate mit Wasser von einer konstanten 30 
Temperatur zu versorgen, die der Korpertem- 
peratur des Patienten angepasst ist; 
eine dritte Antistaueinheit (17) fur das Wasser, 
angeordnet an der ersten Zweigieitung (3) 
stromabwarts der Instrumente (4) der zahnarzt- 35 
lichen Gerate und angeschlossen an einen 
Hauptabiass (1 8) an dem genannten Gerat, so 
dass wenigstens dann, wenn das Gerat einge- 
schaltet ist, ein kontrolliertes Abfliessen des 
genannten Wassers zu dem Hauptabiass (1 8) *o 
hin erfolgt; 

eine vierte Desinfektions- und Sterilisationsein- 
heit (19) mit intermittierendem Zyklus fur die 
Handstucke (5), enthaitend einen Behalter (20) 
mit einer Desinfektions- und Sterilisierflussig- <5 
keit, sowie einen unabhangigen Speisekreis 
(21 ), der sich von dem genannten Behalter (20) 
aus erstreckt und uber die genannten ersten 
Absperrmittel (1 0) zu jedem der Handstucke (5) 
ftihrt; so 
eine funfte Einheit (22), bestimmt zum Zufub- 
ren einer mit dem Blutkreislauf des Patienten 
isotonischen physiologischen Losung an die 
HandstQcke (5), wobei die genannten Hand- 
stucke durch den Ausgang an der ersten Zwei- 55 
gleitung (3) stromaufwarts der Handstucke (5) 
gespelst werden; 
ine s chste Filtereinheit (23), ang ordnet an 



der Zufuhrleitung (11) fQr die Luft stromauf- 
warts der dritt n Abzweigungen (13); 
- eine siebente Einheit (24) zum Steuern der er- 
sten (10) und zweiten (14) Absperrmittel und 
der vorgenannten Einheiten (15, 17, 19, 22), 
positioniert an dem Gerat und angeschlossen 
an die Zufuhrleitungen (1 , 11) fur Wasser und 
Luft und die entsprechenden Zweigleitungen 
(3, 8, 13), so dass die Wahl und die jeweilige 
Aktivierung von einer oder mehreren Einheiten 
(15, 17, 19, 22) eriaubt ist. 

2. System nach Patentanspruch 1 , dadurch gekenn- 
zetchnet, dass die erste Desinfektions- und Ent- 
hartungseinheit (15) fOr das Wasser stromaufwarts 
derbeiden Abzweigungen (3a, 3b) der ersten Zwei- 
gieitung (3) vorgesehen ist, welche jeweils die 
Handstucke (5) und die Leitung (6) speisen, die wie- 
derum Wasser an den Spulbecher (7) fuhrt. 

3. System nach Patentanspruch 1 , dadurch gekenn- 
zeichnet, dass die vierte Desinfektions- und Steri- 
lisiereinheit (1 9) mit intermittierendem Zyklus einen 
Behalter (25) enthalt, welcher die Sterilisierfltissig- 
keit beinhaltet wie auch eine Sptilfltissigkeit, welche 
am Ende des Desinfektions- und Sterilisierzyklus 
durch die Handstucke (5) fliesst; wobei der Behalter 
(25) wahrend des Ablaufs des Sterilisierzyklus 
ebenfalls die Handstucke (5) tragt. 

4. System nach Patentanspruch 1, bei welchem die 
HandstQcke (5) aus einer Dentalspritze (5a) mit ei- 
nem ersten Absperrmittel (1 0) bestehen sowie aus 
einer die ZufGhrleitung (1 ) ftir Wasser betreffenden 
Ablassleitung (26), das heisst positioniert in der er- 
sten Zweigieitung (3), dadurch gekennzeichnet, 
dass die dritte Antistaueinheit (17) fur das Wasser 
an der ersten Zweigieitung (3) stromabwarts der 
Spritze (5a) angeordnet ist, das heisst im Kontakt 
mit dem Ablass (1 8), so dass die erste Zweigieitung 
(3) mit dem Hauptabiass (1 8) verbunden ist und so- 
mit das Wasser standig durch die Spritze (5a) flies- 
sen kann. 

5. System nach Patentanspruch 1 , dadurch gekenn- 
zeichnet, dass die sechste Filtereinheit (23) aus 
zwei entfernbaren Rftereiementen (27, 28) besteht, 
angeordnet eine hinter der anderen entlang der Zu- 
fuhrleitung (11), wobei das erste (27) die Riissig- 
keitspartikel herausfiltert, die in der durch dieses 
stromende Luft schweben, und das zweite (28) die 
in der durch dieses stromende Luft vorhandenen 
bakteriellen Unreinheiten herausfiltert. 

System nach Patentanspruch 5, dadurch gekenn- 
zelchnet, dass die genannten zweiten Filterele- 
mente (28) in einer Autoklave sterilisiert werden 
konn n. 
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7. System nach Patentanspruch 1 , dadurch g kenn- 
zelchn t, dass die Zufuhr inheit(22)wi folgtent- 
halt: 

einen Behalter (46) fur die physiologlsche L6- 5 
sung; 

einen zweiten Kreis (47) zum Verbinden des 
Behalters (46) mit der ersten Zweigleitung (3); 
ein erstes Absperrventil (48), angeordnet in 
dem genannten zweiten Kreis (47), zum Steu- 10 
em des Offnens und des Schliessens des zwei- 
ten Kreises (47); 

ein zweites Absperrventil (49), angeordnet an 
der ersten Zweigleitung (3) stromabwarts der 
Desinfektions- und Enthartungseinheit (15), is 
urn zu ermoglichen, dass das von der genann- 
ten Desinfektions- und Enthartungseinheit (15) 
kommende Wasser abgesperrt werden kann. 

8. System nach Patentanspruch 7, dadurch gekenn- 20 
zeichnet, dass es ebenfalls Absperrmrttel (35) fur 
Wasser enthalt, die stromaufwarts der Antistauein- 
heit (17) angeordnet sind und wenigstens zum Ab- 
sperren der zu der Antistaueinheit (1 7) fiiessenden 
physiologischen Flussigkeit dienen. 25 

9. System nach Patentanspruch 8, dadurch gekenn- 
zeichnet, dass die genannte Steuereinheit (24) ei- 
nen Mikroprozessor (55) enthalt, der zum Steuern 
des ersten Absperrventils (48), des zweiten Ab- 30 
sperrventils (49) und des dritten Absperrventils (35) 
dient, wobei der genannte Mikroprozessor (55) das 
genannte zwefte Absperrventil (49) schiiesst und 
dann nach einer bestimmten Zeitspanne das ge- 
nannte dritte Absperrventil (35), um danach das Off- 35 
nen des genannten ersten Absperrventils (48) vor- 
zunehmen. 



Revendications 40 

1 . Un systeme d'hygiene aqua-pneumatique complet, 
pouvant etre applique en particulier sur des appa- 
reils dentaires, comprenant : 

45 

une ligne (1) d'alimentation en eau, dont une 
extremite peut etre reliee a un reseau d'eau (2) 
et I'autre extremite a I'appareil dentaire en 
question par Pintermediaire d'une premiere ra- 
mification (3) destinee a ailmenter une serie so 
d'instruments (4) de ce meme appareil dentaire 
comprenant plusieurs pieces a main (5) ainsi 
qu'un conduit (6) destine a alimenter a son tour 
un gobelet de rincage (7), et d'une deuxieme 
ramification (8) alimentant un equipement (9) ; ss 
des premiers moyens (1 0) de coupure de jadite 
eau ^tartt prevus au moins sur lesdites pieces 
a main (5) de maniere a perm ttre ('alimenta- 



tion en eau quand celle-ci est necessaire ; 
une ligne (11)d'alim ntation n air, dont Porifice 
d'entree est relie a une source d'air comprime 
(12) et I'orifice de sortie a I'appareil dentaire en 
question, c'est-a-dire, une serie de troisiemes 
ramifications (1 3) destinees a distribuer I'air au 
moins comme fluide moteur (13c), fluide spray 
(13a) et fluide de service (13b) ; desdeuxiemes 
moyens (14) de coupure de I'air etant prevus 
au moins sur lesdites pieces a main (5) de ma- 
niere a permettre ('alimentation en air quand 
celle-ci est necessaire ; 

- un premier groupe (15) de disinfection et 
d'adoucissement de Teau, place sur la prem id- 
re ramification (3) destinee a alimenter les ins- 
truments (4) de I'appareil dentaire, en amont 
des instruments, et ayant une action continue 
sur lesdits instruments (4) en dissolvent en con- 
tinu un produit solide selon les besoins de cha- 
cun des instruments ; 

un deuxieme groupe (16) de chauffage de 
I'eau, place en aval du premier groupe (15), 
c'est-a-dire sur la premiere ramification (3), et 
destine a alimenter en eau les instruments (4) 
de I'appareil dentaire a une temperature cons- 
tants adaptee a la temperature corporelle du 
patient ; 

- un troisieme groupe (17) d'anti-stagnation de 
I'eau, place sur la premiere ramification (3), en 
aval des instruments (4) de I'appareil dentaire, 
et relte a une vidange principale (18) sur ledit 
appareil de maniere a ce qu'ii y ait un flux con- 
trols de ladite eau vers la vidange principale, 
au moins quand I'appareil est active ; 

un quatrieme groupe (19) de desinfection/ste- 
rilisation a cycle intermittent des pieces a main 
(5), comprenant un reservoir (20) contenant un 
liquide de desinfection/ste rilisation, un circuit 
d'alimentation (21) independant bifurquant a 
partir de ce meme reservoir (20) et debouchant 
dans chacune des pieces a main (5) a travers 
lesdits premiers moyens (1 0) de coupure ; 
un cinquieme groupe (22) destine a alimenter 
aux pieces a main (5) une solution physiologi- 
que isotonique par rapport au flux sanguin du 
patient, alimentant ces memes pieces a main 
a travers son orifice de sortie au niveau de la 
premiere ramification (3) en amont des pieces 
a main (5) ; 

un sixieme groupe (23) de filtration, place sur 
la ligne (11) d'alimentation en air, en amont des 
troisiemes ramifications d'alimentation (13) ; 
un septieme groupe (24) de contrdle des pre- 
miers (1 0) et des deuxiemes (1 4) moyens de 
coupure ainsi que des groupes susmentionnes 
(15, 1 7, 1 9, 22), place sur I'appareil et relie aux 
lignes d'alimentation en eau et en air (1 , 11) et 
aux ramifications (3, 8, 13) corr spondantes, 
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d manier ap rmettre la selection et I'actlva- 
tion correspondant d'un ou de plusi ursd s 
groupes (15, 17,19, 22). 

Le systeme selon ta revendication 1, caracterise 5 
en ce que ledit premier groupe (15) de disinfection 
et d'adoucissement de I'eau est privu en amont de 
deux ramifications (3a, 3b) de la premiere ramifica- 
tion (3) qui alimentent, respectivement, les pieces 
a main (5) et le conduit (6), lequei alimente a son i 
tour le gobelet de rincage (7). 

Le systeme selon la revendication 1 , caracterise 
en ce que ledit quatrieme groupe (1 9) de disinfec- 
tion/sterilisation a cycle intermittent comprend un 
reservoir (25) contenant ie liquide de sterilisation 
ainsi qu'un liquide de rincage qui circule dans les 
pieces a main (5) a la fin du cycle de disinfection/ 
sterilisation ; le reservoir (25) supportant aussi les 
pieces a main (5) durant I'execution du cycle de ste- 
rilisation. 

L Le systeme selon la revendication 1 , dans lequei 
les pieces a main (5) sont une seringue dentaire 
(5a) pourvue de premiers moyens (10) de coupure 
de I'eau et d'un conduit de vidange (26) relatif a la 
ligne (1) d'alimentation en eau, c'est-a-dire dans la 
premiere ramification (3), caracterise en ce que le- 
dit troisieme groupe (17) d'anti-stagnation de I'eau 
est place sur la premiere ramification (3) en aval de 
la seringue (5a), c'est-a-dire en communication 
avec ladite vidange (18), de sorte que la premiere 
ramification (3) d'alimentation en eau est reliee 
avec la vidange principale (1 8) et de sorte que I'eau 
circule en permanence a travers la seringue (5a). 

5. Le systeme selon la revendication 1 , caracterise 
en ce que ledit sixieme groupe (23) de filtration con- 
siste en deux elements filtrants (27, 28) amovibles, 
places I'un a la suite de I'autre sur ia ligne d'alimen- 
tation (11), le premier (27) filtrant les eventuelles 
particules de liquides en suspension dans i'air qui 
le traverse, et le deuxieme (28) filtrant les impuretes 
bacteriennes presentes dans I'air qui le traverse. 

6. Le systeme selon la revendication 5, caracterise 
en ce que ledit deuxieme element filtrant (28) peut 
etre sterilise en autoclave. 

7. Le systeme selon la revendication 1, caracterise 
en ce que ledit cinquieme groupe (22) d'alimenta- 
tion comprend : un recipient (46) destine a contenir 
la solution physiologique ; un deuxieme circuit (47) 
destine a relier ledit recipient (46) a la premiere ra- 
mification (3) d'alimentation en eau ; une premiere 
vanne d'arret (48) placee dans ledit deuxieme cir- 
cuit (47) et destine a commander I'ouv rtureetla 
fermetur de ce meme deuxiem circuit (47) ; un 



d uxieme vanne d'arret (49) place dans la premie- 
re ramification (3) en aval du group (15) d disin- 
fection t d'adoucissement pour pouvoir bloquer le 
flux d'eau qui arrive de ce mime groupe (1 5) de di- 
sinfection et d'adoucissement. 

Le systeme selon la revendication 7, caracterise 
en ce qu'il comprend igalement des moyens (35) 
de coupure de I'eau, places en amont du groupe 
(17) d'anti-stagnation et destines au moins a blo- 
quer le flux de liquide physiologique vers ce mime 
groupe (17) d'anti-stagnation. 



9. Le systeme selon la revendication 8, caracterise 
15 en ce que ledit septiime groupe (24) de contrdle 
comprend un micro-ordinateur (55) destini a con- 
tr6ler la premiire vanne d'arret (48), la deuxieme 
vanne d'arret (49) et la troisieme vanne d'arret (35), 
ledit micro-ordinateur (55) activant la fermeture de 
20 ladite deuxieme vanne d'arret (49) et, apris un 
temps predifini, de ladite troisieme vanne d'arret 
(35) au moment de I'ouverture de ladite premiere 
vanne d'arret (48). 
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